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OneHouHble MaTepuanbl — 3TO COBOKYIMHOCTh  y4eOHO-METOJMYECKUX MaTepHajoB
(KOHTPOJIBHBIX 3a/aHuil, onucaHuii GopM M mpoueayp), NpeIHa3HAUYEHHBIX Ul OLIEHKH KadecTBa
OCBOCHHUSA 00yYAIOIIUMUCS TAaHHON AUCIUILIMHBI KaK YaCTH OCHOBHON 00pa30oBaTeIbHON MPOTrPAMMBI.

[lens — OLEHHUTH COOTBETCTBHE 3HAHUI, YMEHHH M YPOBHS MPHOOPETEHHBIX KOMIIETEHIIHH,
oOyyaromuxcs 1elsiM U TpeOOBaHUSAM OCHOBHOH 00pa30BaTelIbHOM MPOrpaMMbl B XOJI€ MPOBEACHUS
TEKYILEro KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH.

OcHoBHas 3afaya — OOECHEYUTh OLIEHKY YPOBHSA C(HOPMHUPOBAHHOCTH OOLIEKYJIbTYPHBIX H
npoeCCUOHATIBHBIX KOMIETEHINH, NpuoOpeTaeMbIX OOYdYaloMMCS B COOTBETCTBHH C OSTHMHU
TpeOOBaHUSIMU.

KonTtpons 3Hanuil mpoBoanTCs B (hOpME TEKYIIETO KOHTPOJIS  TPOMEKYTOUHOM aTTECTAIIH.

Texylmuid KOHTPOJIb YCIEBAEMOCTU IPOBOIUTCA C LEIbI0 ONPEACICHUS CTCICHH YCBOCHMS
yu4eOHOTrO Marepuana, CBOCBPEMEHHOTO BBISBICHUS M YCTPAaHEHHS HEIOCTaTKOB B IOJTOTOBKE
o0yyaroImuxcs ¥ HOPUHATHS HEOOXOIMMBIX MEp MO COBEpIICHCTBOBAHUIO METOJIMKU IPENOAaBaHUS
y4eOHOH MUCIMIUIMHBI (MOIYJIs), OpraHu3au padoThl OOYHYaIOMIMXCS B XOJ€ YUYeOHBIX 3aHATHH U
OKa3aHUsl UM MHAUBUyAJIbHOM TOMOIIN.

K KOHTpomo Tekylield ycleBaéMOCTH OTHOCATCS NPOBEpKA 3HAHUN, YMEHMM W HABBIKOB,
OpUOOPETEHHBIX OO0YJarOIIMMHUCS Ha MPAKTUYECKUX 3aHATUSAX M J1abopaTopHbIX pabortax. Ilpum
BBIIIOJTHEHUM JITA0OPATOPHBIX pabOT NPUMEHSAETCS CUCTEMa OLEHKU «3auTE€HO — HE 3aYyTEHO».
KonnyectBo 1a00paTopHbIX paboT MO KaXJIOMY MOAYJIIO ONpeNeleHO IpadMKOM, YTBEP’KAECHHBIM

3aBeyronM Kadenpoil. Ha mpakTiHuecKkux 3aHATHIX UCIIOIB3YETCs CUCTEMA «3a4TEHO — HE 3aYTCHOY.

ITpoMeXyTOUHBIM KOHTPOJb IO JWCLHUIUIMHE OCYIIECTBISAETCS INPOBEACHUEM HK3aMEHa II0
IIEPBOM YAaCTHU TUCLHUILIMHBI U TEOPETUYECKUM 3a4€TOM 110 BTOPOH.

Hacnopm OUCHOUYHBIX Mamepuailos no 0ucuunﬂune

Ne Koa xonTpoamnpyemoit Bupn, meron, popma
/1 Konrpoaunpyembie pasesibl KOMIIEeTEeHIIHH (MM e OIIEHOYHOT'0
Y4acTHu) MeponpusiTust
(TemMbl) TUCHMILITHHBI
1 2 3 4
2 OCHOBHBIE NTOHATHUS TEOPUHN LETIEH OIIK-2 DK3aMeH
3 | CpoiicTBa TMHEHHBIX 3auer mo JabopaTopHOM
IEKTPUYECKUX Lienei OIK-2 paboTe, 3a4eT MO pe3ylib-
MOCTOSTHHOT'O TOKA M METOJIbI UX TaTaM NPAaKTHYECKUX 3aHs-
pacuera TUH, SK3aMEH
4 | JluneitHble 2NIEKTPUUECKHE LIETIH 3aueT mo 1adopaTOpHOA
IIPY TapMOHUYECKOM BO3/1€HCTBUN paboTe, 3a4eT Mo pacyeTHO-
OITK-2 rpagudeckoil pabore, 3aueT
0 pe3ylibTaTaM
MPAaKTUYECKUX 3aHATUH,
9K3aMEH
5 | [lepuoanueckue
HC(I:)I/IH;IICOI/L[[aHBHBIC TOKH OIIK-2 3AMEH
6 [Tepenatounas GyHKIUS TETH. 3ader 1o J1abopaTopHOM
KomruiekcHbie yacTOTHBIE OITK-2 paboTe, 3a4eT 1o pe3yib-
XapaKTEPUCTUKU AIEKTPUUECKUX TaTaM NPAaKTHYECKUX 3aHA-
Hemnein THH, DK3aMEH
7 OIK-2 3ader mo 1abopaTopHOH
Pe30oHaHC B 3JIEKTPUYECKUX LEMSIX paoTe, 3a4er 1o pe3yiib-




TaTaM MPAKTUYECKUX 3aHS-
THH, SK3aMEH
8
Henuneiinple 1ienu nocTosHHOTO OIIK-2 3K3aMEH
TOKAa U MAarHUTHBIE [IETU
9 . 3ader 1o J1abopaToOpHOM
JIuHeHbIE JIEKTPUYECKUE LETTH 5
. abore, 3a4eT 1o pe3yb-
IpH HETrapMOHHUYECKOM BO31€CH- OIIK-2 p ’ pesy.
TaTaM MPaKTUYECKUX 3aHsI-
CTBUH (IIEPEXO/IHBIE MTPOLIECCHI B aram Iipa cekux 3a
o TUH, 3a4eT
JIMHEUHBIX JICKTPUUYCCKUX CTISIX)
10 3aueT mo J1abopaToOpHOMA
BpeMeHHbIe XapaKTepUCTUKH OIK-2 pabore, 3ader 10 pe3yilb-
JMHCHHBIX LICTICH TaTaM MPaKTHYCCKUX 3aHs-
THH, 3a4eT
11
OCHOBBI TEOPUU YETHIPEXIIO- OI1K-2 3aueT
JIFOCHUKOB U MHOTOTIOJIFOCHUKOB
12
Ilenu ¢ pacnipeieIEeHHBIMU OIIK-2 3a4eT
rnapameTpamu

Kpurepun oueHnBanus KomnereHunu (pe3yJbTaToB)

1) VpoBeHb ycBOCHHsI MaTepHaa, IPeIyCMOTPEHHOTO IPOrPaMMO¥i.

2) YMeHue aHaIM3upOBaTh MaTepuall, yCTaHABIMBATh IPHYMHHO-CIICIICTBEHHBIC CBSI3H.

3) KauecTBO OTBETa Ha BONPOCHI: MOJIHOTA, APTyMEHTHPOBAHHOCTb, YOCKIACHHOCTD, JIOTHYHOCTb.

4) ConeprxaTesbHasi CTOPOHA M Ka4eCTBO MaTePHAJIOB, IPUBEACHHBIX B OTYETAX CTYJCHTA MO
1a00paTOpHBIM paboTaM, MPAKTUUYECKUM 3aHATHUSM.

5) Ucnonb30BaHue JOMOTHUTEIBHOM JIUTEPATyphI MPH TOATOTOBKE OTBETOB.

YpoBeHb OCBOEHHS C(OPMUPOBAHHOCTH 3HAHWI, YMEHHH ¥ HABBIKOB M0 JUCIHUILTAHE
OIICHUBAETCS B (pOopMe IIKaJIbl OIEHUBAHMS:

«OTAHYHO» 3aCIy)XMBaeT CTYIEHT, OOHAPYXHBIIMKA BCECTOPOHHEE, CHUCTEMATHYECKOE U
riiy0okoe 3HaHUE Y4YeOHO-TIPOrpaMMHOrO Marepuaia, yYMEHUE CBOOOJHO BBINOJHATH 3a/JaHus,
MPEAYCMOTPEHHBIE IPOIPAMMOM, YCBOMBIIMK OCHOBHYKO M 3HAKOMBIA C  JIOIIOJHUTEIBHOU
JINTEPATYpOil, PEKOMEHJAOBAHHOW mporpammoil. Kak mnpaBmio, Ol€HKa «OTJIMYHO)» BBICTABISAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX IOHATUM JHUCLUIUIMHBI B KX 3HAYEHUU JUIS
npuobperaeMoil npodeccuu, MPOSBUBIIUM TBOPYECKUE CIOCOOHOCTH B TOHUMAHWH, W3JIOKEHUU U
HCIOJIb30BaHUHU y4EOHO-TIPOrPaMMHOTO MaTepHana.

«Xopouo» 3acnyKUBaeT CTYACHT, OOHAPYXHUBIIMA MOJTHOE 3HAHHE Y4eOHO-MPOTPAMMHOIO
Marepuayia, YCIEUIHO BBINOJHAKIIMNA PEAyCMOTPEHHBIE B IIPOrpaMME 3aJaHHs, YCBOMUBIIHN
OCHOBHYIO JIMTEPATYPY, PEKOMEHJOBAHHYIO B mporpamme. Kak mnpaBwio, OIEHKa «XOpPOILIO»
BBICTABJISIETCS CTYJAEHTAM, IOKAa3aBIIMM CUCTEMAaTHYECKANW XapakTep 3HAHWW M0 JUCUUIUIMHE U
CIIOCOOHBIM K WX CaMOCTOSITEJILbHOMY TIOMOJIHEHHIO M OOHOBJICHHIO B XOJI€ JaNbHEHIIeH ydeOHOH
paboThl U IPO(HEeCCUOHATTEHOM IS TEIBHOCTH.

«Y1OBJIETBOPUTENbHO» 3aCTy)KUBACT CTYICHT, OOHAPYKMBIIWNA 3HAHUST OCHOBHOTO Y4YEOHO-
MPOrpaMMHOTO Marepuana B 00beMe, HeoOX0IMMOM IS AaibHelIel yqeObl U mpeAcTosIei paboThl
M0 CHEUHAIBHOCTH, CHPABJISIONIMNCA C BBINOJHEHHEM 3aJlaHUi, MPETyCMOTPEHHBIX MPOrpaMMON,
3HAKOMBII C OCHOBHOH JIUTEPATypOW, PEKOMEHJOBAHHOW mporpammoin. Kak mnpaBuio, oleHKa
«YIIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYAEHTaM, JOIYCTUBIIMM MOTPEIIHOCTA B OTBETE HA DK3aMEHE




U TIPY BBINOJIHEHUH 3K3aMEHALMOHHBIX 3aJlaHUH, HO 00Ja/1al0UM HEOOXOJUMBIMH 3HAaHUAMM AJIS UX
YCTpaHEHUs O] PyKOBOJICTBOM IIPENOIaBaTENs.

«Heyn0BJIeTBOPUTEJIBHO» BBICTABISCTCA CTYICHTY, OOHapy)XHMBLIEMY HpoOeibl B 3HAHMSIX
OCHOBHOTO y4€OHO-IPOTPaMMHOI0 MaTepuasa, JOMYyCTUBIIEMY NPUHIUNHUAIbHBIE OIMIHMOKH B
BBITNIOJTHCHUH IIPEyCMOTPEHHBIX IIPOrpaMMOn 3aJaHuM. Kax IIPABUIIO, OLICHKA
«HCYHOOBJICTBOPUTCIIBHO» CTABHUTCA CTYACHTAM, KOTOPLIC HCE MOI'YT HIPOAOJIKHUTH 06yqu1/Ie nim
IPUCTYIUTH K MPO(ecCHOHAIBHON JEeSITeIbHOCTH 0 OKOHYAHUU By3a 0€3 JOMOJIHUTENIBHBIX 3aHATUI
10 COOTBETCTBYIOIIEH JUCLHHUILINHE.

OneHka «3a4TEHO» BBICTABIIACTCA CTYINEHTY, KOTOPBIA IPOYHO YCBOWJI IIPELyCMOTPEHHBIN
IIPOrpaMMHBIN MaTepUall; IIPAaBUIBLHO, apI'YMEHTHUPOBAHO OTBETHJI Ha BCE BOIPOCHI, C IPUBEICHUEM
IIPUMEPOB; MMOKa3al IIIyOOKHE CHUCTEeMAaTHU3UPOBAHHbBIE 3HAHMs, BJIAJCET NPUEMaMH DPACCyXAECHUS U
COIIOCTAaBJIACT MATEPUAIl U3 Pa3HBIX UCTOYHHUKOB: TCOPUIO CBA3BIBACT C MPAKTUKOMU, APYTMMHU TEMaAMHU
JAHHOTO Kypca, IPYTUX U3y4aeMbIX MPeAMETOB; 03 OIIMOOK BBIIIOIHUI IPAKTUYECKOE 3a1aHue.

OO0s13aTenbHBIM YCIIOBUEM BBICTABICHHOM OLICHKH SBIISETCS MPaBUJIbHAsSL peub B OBICTPOM WIIH
YMEpPEHHOM TeMIle. JlONOIHUTENBHBIM YCIOBUEM MOIYYEHHSI OLIEHKH «3a4TEHO» MOTYT CTaTh XOPOIINE
YCIICXHU IIPpHU BBIIIOJIHCHHUU CaMOCTOSITEILHON M KOHTpOJII)HOf/'I pa6OTI>I, CUCTEMATHUYCCKass aKTHBHAas
paboTa Ha CeMHUHAPCKUX 3aHATHSIX.

OneHnka «He 3a4TeHO» BBICTABISCTCS CTYAEHTY, KOTOpbld He crpaBuwica ¢ 50% BOIpocoB H
3aJjaHuil Owiieta, B OTBETaX Ha Jpyrue BOMNPOCHI JOMYCTHIJI CyllecTBeHHble oumnOku. He moxer
OTBETUTh HA  JIONOJHHUTEIBHBIE BONPOCHI, IIPEIJIOKEHHBIE IpenoaasBaresneM. lLlemocTtHoro
IIPEJICTABICHUS] O B3aUMOCBA35AX, KOMIIOHEHTAaX, JTalax pPAa3BUTUSA KyJIbTypbl y CTyAEHTa HET.
OIIGHI/IBaeTCSI Ka4dyeCTBO YCTHOI\/JI M TIMCHbMEHHOM peur, KaK W IIPH BbBICTABJICHUH MOJ0KUTEIbHON
OLICHKHU.

Tunoewvie KOHmMpOJ/ibHble 3a0aHUA WU UHbLE mamepuaiivl

JK3aMeHANMOHHbIE BONPOCHI

JK3aMeHalMOHHbIe BONnpochkl 10 Kypey OTIN (u4.1)

1. OcHoBHble omnpenenenus [snekrpuueckas menb (OL1), DJC, Tok, Hanpsokenuwe, cxema Ol
JBYXIIOJIFOCHUKA U MHOTOIOJIOCHUKH]. XapaKTepuCTUKa HeaIN3UpOBaHHbIX naccuBHbIX R, L, C u
aktuBHbix MWH, PUH, WUT, PUT osnexrtpuueckux osiemeHTOB. ['paduueckue uzo0paxeHUs
JJIEMEHTOB Ha JJIEKTPUUECKUX CXEMaX.

2. BAX - ompenenenue. BAX pesuctuBHOro sneMenta. BAX akTHUBHBIX AJIEMEHTOB (MCTOYHHKOB
sHeprum). Pexumsr paborst UMH, PUH, UUT, PUT [(pabGouuii, xomoctoro xoaa (X.x.), KOPOTKOTO
3ambikanus (k.3.)]. M3o0pa3ute BAX pesucropa Benmumnoit R= 5 Om. M306pasute BAX PUH c
napamerpamu: £E=5 B, Ri=10 Om. M306pa3ute BAX PUT c mapamerpamu: J=2 A, Rj =100 Om.

3. DOKBUBaJIEHTHbIE TNpeoOpa3oBanus siekTpuueckux cxem: PUT B PUH (u nHaobopot), 3ameHa
MIOCJIEZI0BATEIBHOIO W IApAJIJIEIBHOTO COECJUHEHUS IACCUBHBIX JJIEMEHTOB JKBUBAJIEHTHBIM JJle-
MEHTOM. 3aMeHa IOCJIE0BaTEeIbHOTO U MapalieIbHOTO0 COEAMHEHUS aKTHBHBIX DJIEMEHTOB SKBUBA-
JIEHTHBIM DJIEMEHTOM.
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IIpencraBUTh MacCUBHBIE IBYXIIOIOCHUKH pHC.] U pUC.2 SKBUBAJIEHTHBIMU 3JIEMEHTAMHU.

AHanu3 cxeM AenuTeNel HapsyKeHUs U TOKa.

OCHOBHBIE TOINOJIOTUYECKUE 3IEMEHTBl MEKTPUUECKON cxembl. ONpeaeauTb 3TU 3JIEMEHThl U UX
Konn4yecTBO B cxeMe puc.3. 3akonsl Kupxroda. MeTtoasl pacyera THHEHHBIX AJIEKTPUYECKHUX IETEH.
Hcnonb3ys 3akoHsl Kupxroga paccunrars BeIMYMHY TOKa yepes pe3uctop Rz cxemsl puc.3.

Meroasl pacdera JIMHEWHBIX IEKTPUYECKUX Liernei. XapakTepuCcTUKa METOa pacuera JUHEHHBIX
IEKTPUUYECKUX LENed - MeTOoJ| HaloXKeHMs (paccuMTaThb 3TUM METOJOM BEIMYMHY TOKa uepes
pesuctop Rs cxemsl puc.3).

Mertoabl pacuera JUHEHHBIX IEKTPUUYECKUX Lerned. XapakTepucTHKa METo/1a pacyera JIMHEHHbIX
EKTPUYECKUX LIENEN - METOJ SKBUBAJICHTHOI'O IeHeparopa (pacCUUTaTb 3TUM METOJOM BEJIUYHMHY
TOKa uepe3 pe3uctop Rz cxemsl puc.3).

MoIIHOCTh B DJICKTPUYECKON Lienu. AHanuM3 3HepreTudeckux xapakrepuctuk Proa(l), Po(l),
Pr(D), n = f(I) npu ycnoBum pabOTHI 3eKTpuyeckor mnenu ¢ uctounukom DJIC. BwiBom ycioBus
nepeayd MakCHMaJbHOW MOIIHOCTHM B Harpy3ky. bamaHc MomHocTel. 3amucaTh aHaIUTHYECKOE
BbIpa)kKeHHUE OajlaHCa MOIHOCTH JIJIsl 3JIEKTPUYECKOM LIeNH cXeMbl pHc.3.

CunycoupaneHbiii Tok U ero mapamerpsl: Iv, (Uwm), T, /| o, aeiicTByroiuue 3HaYeHUs TOKa U
HanpsbkeHus. [ToHATHE O CHMBOJMYECKOM METOJE IMPEICTABICHHUS CHUHYCOUAAIbHO H3MEHSIOIINXCS
BennurH. M300pakeHne CHHYCOMJANbHO H3MEHSIOIIMXCS BEIMYMH HAa KOMIUIEKCHOW IJIOCKOCTH.
KommnekcHas amrmuuryna. Kommeke aeiictByromiero 3HaueHus. Onepauuu nuddepeHIupoBaHus U
UHTErPUPOBAHKS B CUMBOJIMYECKOH (hopme. 3amucarh KOMIUIEKC aMILTUTy bl ToKa i(t)=Umsin(wt+uvo).
B ayireOpandyeckoll M nokas3aTeiabHOM (popmax, n300pa3uTh rpapuueckoe MpeCTaBICHUE KOMILIEKca
TOKa].

Tok, HampsDKeHHE ¥ MICHOBEHHAsi MOIIHOCTh B IACCHUBHBIX 3ekTpudeckux anmemenrax (R, L, C).
KomMiuiekcHoe conpoTUBIEHHE UHIYKTUBHOIO XL U €MKOCTHOTO JIEMEHTOB Xc B ainreOpanueckoi u
nokaszarenbHol ¢opmax. I'paduku yactoTHbIX 3aBUcMMOcTe Moayns XL u Xc. 3akoH Oma B
CUMBOJIMYECKOM IPEACTABICHUM ISl PEAKTUBHBIX 3JIEMEHTOB (B aireOpandyeckoil M MOoKa3aTebHOMI
¢opmax). BekropHas aguarpaMmMa KOMIUIEKCOB AaMIUIMTYJ TOKa M HaNpsHDKEHUS B IACCHBHBIX
ANEKTPUUYECKUX DIIEMEHTaX.

AHanmuTHuecKkue M TpauuecKue MPEeACTaBICHUS KOMIUIEKCHOIO BXOJHOTO CONPOTUBIECHUS
nocnenosarenbHo RL-menu, ero moaynsa u aprymenta (¢asbl). [locTosHHas BpeMeHM LEMu.
BekropHas auarpamMma KOMILJIEKCa aMIUIMTY[bl TOKa, BEKTOpHas MOTEHLIMalbHas JUarpaMma Lenu
(pu ycI0BHH, YTO KOMIUIEKC aMIUIUTY/bl BXOJJHOTO HAIPSHKEHUS HMEET HYJIEBYIO Ha4aJIbHYIO (a3zy).

AHanuThuyeckue U rpapuueckue MpPEICTaBICHHUS KOMIUIEKCHOTO BXOJHOTO CONPOTHUBIICHUS
nocnenosarenbHo  RC-nienu, ero monynas W aprymeHta (¢assl). IlocTosiHHass BpeMEeHHM LEMH.
BekropHas auarpamMma KOMILJIEKCa aMIUIMTY[bl TOKa, BEKTOpHas MOTEHLIMalbHas JUarpaMma Lenu
(pu ycI0BHM, YTO KOMIUIEKC aMIUIUTYbl BXOIHOTO HANPSKEHHS] UIMEET HYJIEBYIO HaualbHYyIO (hasy).

AHanuTHueckue W TpapHUuecKue TMPEeACTaBICHUS KOMIUIEKCHOTO BXOJHOTO CONPOTUBIICHHUS
napajuiensHoit RL-nienu, ero moayns u aprymenta (¢assi). IToctosiHHas Bpemenu uenu. BexTopHas
auarpaMma KOMIUIEKCA aMIUIMTYbl BXOAHOI'O HAIPSKEHMs, BEKTOpPHBIE IuarpamMma TOKOB B LIENHU
(pu yCcI0BHUH, YTO KOMIUIEKC aMIUIUTY/bl BXOJJHOTO HAIPSHKEHUS HMEET HYJIEBYIO Ha4aJIbHYIO (a3zy).

AHanmuTHueckue M Tpaduyeckue MpeiCTaBICHUS KOMIUIEKCHOTO BXOIHOTO COINPOTHBIICHUS
nocnenoBarenbHo RLC-uenu, ero Moayis u aprymenTa (¢assl). BekropHast nuarpamMma KoMIUiekca
aMIUINTYZbl TOKA, BEKTOpHAas MOTEHIMAIbHAs AMarpaMMa LEeNH Ha 4acTOTe MEHbIIEH PE30HAHCHOU
(ma Bxoge nenu aeiicteyetr MWH ¢ HyneBoit HadanbpHOU (a3oii).

AHanmuTHuecKue W TpapHUuecKue TMPEACTaBICHUS KOMIUIEKCHOTO BXOJHOTO CONPOTUBIICHUS
napauiensHoit RLC-tienin, ero monaynsi u aprymenrta (¢assl). BektopHas amarpamMma KoMILIEKca
aMIUINTYZlbl HAIPsDKEHUs, BEKTOpHas JuarpamMma TOKOB B IIENM HA 4acTOTE MEHBLIEH PE30HAHCHOM
(Ha BXOJIC 1enu JEHCTBYET NUT c HYJICBOU HaYyaJIbHOU (hazoii).
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MOoOMHOCTh TTEPEMEHHOTO TOKa B KOMIUICKCHON ¢dopme. EnuHUIBI M3MepeHusi BUAOB MOITHOCTH
MePEMEHHOTO TOKa.
Pewums npumep. K0 BXOIy MAaCCUBHOTO JBYXMOJIOCHUKA MPHJIOKEHO JCUCTBYIOIIEE 3HAUCHUE

j30°
e’ 1

KOMIIJICKCAa HAaIpPsAKCHUA U =15 a KOMIIJICKC IIGIZCTBYIOL[IGFO 3HA4YCHUA BXOJHOI'O TOKa

: _ jeo’ |

I'=3-e™ : paccunrars: KOMILUIEKCHYIO, OJIHYIO, aKTHBHYIO, PEAKTHBHYIO MOLIHOCTH B LIETIH.
Pe3onanc Hanpspkenuii. [locnmemoBaTenbHbIl KoneOaTenbHbIH KOHTYp. [lapamerpsl KoHTypa:

PE30HAHCHAs YacTOTa (o, XapaKTePUCTUUYECKOE COMPOTHUBICHUE p, TOOpOTHOCTH Q, mosoca mporryc-

KaHusi 2A®, BHOCHMOE COINpOTHBICHHE Rpy. Pe3oHaHCHOE CONPOTHBICHHE IOCIEIOBATEILHOTO
KOJIeOATEIbHOTO KOHTYpa. YaCTOTHBIC XapaKTEPUCTUKHU TIOCIIEIOBATEIILHOTO KOJIeOaTeIbHOTO KOHTYpa

[Zax = f{w), vBx = f(®w) (cm. omeem na éonpoc Nell), Unc = f(w), UmL = flw), In = flw),].

[TocTpouTh BEKTOpHBIE NOTEHIMAJIBHBIE JUArpaMMbl IOCIEIOBATEIBHOIO KOJIEOATEIBHOTO
KoHTypa ¢ mapameTrpamu [L= , C= |, R.= ]| Ha pe30HAHCHOI YacTOTe W Ha TPAHMIIAX IOJOCHI
NpONycKaHus (Ha 4acTOTaX @y U @p) [[IPU YCIOBUH, YTO KOMILJIEKC aMILTUTY/bI BXOJHOTO UCTOYHHUKA
HANpsDKEHUST MMEeT HavaibHyto ¢a3y paBHyio Hymo]. IMoackaska: Umcw/wa(@um)]= 0,707Immax
p(1x1/1Q).

[TocnenoBarenbHbI KoJIeOaTENbHBIA KOHTYP KaK YCHJIMTENIbh HampshDKEHUs. BnusHue conmpoTusie-
HUIl TeHepaTopa M Harpy3Kd Ha CBOWCTBA IOCIEAOBATEIBHOTO M IMApauICIbHOTO KOJeOaTeTbHBIX
KOHTYpOB.

Pe3onanc Tokos. [TapamiensHblit KonebaTebHBIA KOHTYD. [lapamMeTpbl KOHTYpa: pe3oHaHCHAs Yac-
TOTa M0, XapaKTEPUCTUUECKOE CONMPOTUBJICHHE p, NOOPOTHOCTH Q, mojoca mpomyckaHus 2A @, BHO-
cumoe corpoTtuBiieHue Rpy. Pe3oHancHOE conpoTuBIiIeHNE NapaieIbHOro K01e0aTelbHOr0 KOHTYpa.
YacToTHbIEC XapaKTEPUCTHKA KOJICOATEIIBHOTO KOHTYPA [Zax = f(®), vax = f(®), ImL = fl®), Imc = f(®)].

[TapannenbHblil KoaeOaTenbHBINA KOHTYD € pa3AeeHHON HHAYKTUBHOCTBIO (YACTUYHOE BKIIIOUCHHE
ITPPK). KoadhpumuenT Brimtouenus. ['paduk 4acCTOTHON 3aBUCUMOCTH €TI0 COTIPOTUBIICHUS.
[MapamiensHbId KOJIEOATENBHBIA KOHTYP C pa3lelCHHONW eMKOCThIO (dactuuHoe BkitoueHue [TPPK).
Koadduuunent Bimtouenus. I'paduk yacTOTHOM 3aBUCUMOCTH €T0 CONPOTUBIIECHUS.

N300parkeHre HECHHYCOUIATBHBIX TOKOB M HANPSHKEHUH ¢ TOMOIIBIO psifioB Dyphe.

Pemute mpumep - uzobpazumo amnaumyonsii u ¢azoewvlil CNeKmMpbl NEPUOOULECKO2O KONeOAHUs
i(t+T), onucvigemozo 6 eude nabopa capmonux: u(t+T)= Uy + Umi sin(wt+a °)+ Um sin(3 wt+p
O+Unms sin(4 wt+ y °) (6 sxzamenayuonnom 6uneme 6yoym yxazamuw yucnosvie eenudunst Uy, Uni, a, B,
V

KomrmiekcHbIe 4aCTOTHBIE XapaKTEPUCTHKH AIEKTPHUECKUX IIETICH.

BbiBecTn KOMIJIEKCHBIN 4acTOTHBIM Koapduuuent nepenaun, AUX, dUYX cxemsl puc.4.
I/I3o6pa;1/§b I'paduxku AUX u ®UX

R4

Uml Um?2

Puc.3 Puc.4 Cxema uenu




ITH cBeAeHHus He00X0ANMO 3HATL HAN3VCTh:

1. 3akon Oma — |=E.
R
2. 3akonsl Kupxroda:

CyMMa TOKOB B y3JI€ CXEMbI PaBHO HYIIIO - Z | =0;
cyMMa MaJiecHui HanpsHKEHUs 0 KOHTYPY 00X0/a paBHa CyMMe 3.1.C. ISUCTBYIONINX B KOHTYpE -

Z IR = ZE (w1 — cymMMa naJicHui HanpsDKeHUH B KOHTYPE paBHA HYJIIO).

2. VIcTOYHMKH DHEPIHH:

-uaea bHbli ncTouHuK ToKka (MUT) ¢ 0ECKOHEYHO OOJILIITUM BHYTPEHHUM
cornpoTtusiieHueM Ri = o;
- ueaJIbHbIi NcTOYHUK Hanpsixkenusi (MUH) (uctounuk 3.1.c.) ¢ OECKOHEYHO

MaJIbIM BHYTPEHHUM conpoTuBiieHreM Ri = 0.
3. T =1/T - nuueiinas yacrora [['11]; @ =2zf — nuknnyeckas (Kpyropas) 4acToTa [paauaH

/cexyHny],

L
4. TloctrosaHas Bpemenu RC — nenm t = RyxpC; mocrosinnas Bpemenu RL — nienu t© =

R

5. KowmmiekcHOoe cOnpOTUBICHUE MHAYKTUBHOTO 3JIEMEeHTa (KaTyIIKU WHAYKTUBHOCTH):
- B anreOpamdeckoii popme XL =jwl;

- B TOKazaTenbHOU popme XL =wl e 10,

6. KomruiekcHOE COMPOTHBIIEHHE EMKOCTHOTO JIEMEHTa (KOHICHCATOPA):

1
- B anreOpandeckoit popme X = ——

joC

OKB

- B rIOKa3aTenbHOM opme X = 1 1%
¢ — .
oC
6. 3akon Oma B cMBOIMYECKOU (opMe (anredpandeckoil 1 moKa3aTeIbHOM)

i(po+90°)

m m i(po-90°) °
Im=— =1 Im =UM- joC=UmmnC-e
j(DL oL
7. ITapameTpsl K0I€0aTENHHOTO KOHTYpA!

1
- p€30HaHCHAaAd 94aCToTa — M0 =

- XapaKTEPUCTUUYECKOE COMPOTUBIIEHUE - P = ;

- ,Z[O6pOTHOCTB KOHTYpa — Q = £ , TAC R-— COIIPOTUBJICHHUC ITOTEPb B KOHTYPC,

R

- TI0JTOCA TIPOITYCKaHUS KOHTYpa, ornpeaeisiemMas mo ypoBHio 0,707 0T MaKCUMaITbHOTO 3HAYCHUS -

Q

- PE30HAHCHOE COMPOTHUBIIEHUE MOCeI0BaTeNbHOr0 KojebarenbHoro KoHTypa (IICKK) paBHo
COIIPOTHUBIIEHUIO TOTEPh — Rpes =R;

- PE30HAHCHOE COMPOTHRIICHNE TapauieabHoro koiebarenpHoro koutypa (ITPKK) - Rpez = pQ;
2
- BHOCMOE B KOHTYp CONPOTHBIIEHHE NIOTePh Ry = P,

Ry

o f
200= 2 (oaf= 2



OTII 4.2 Dx3aMeHAMOHHBbIE BOIPOCHI

1. Ompenenenue TMNOHATHI: MEPEeXOAHOM Mpolecc; KOMMYTalUs, MOMEHT KOMMYTallUu;
YCTAaHOBUBIIMICS (NPUHYKIEHHBINH) pexuM. DPopMyaupoBKa 3aKOHOB KommyTranuu. OmnucaHue
COCTOSIHHSI pEaKTHUBHBIX 3JIeMEHTOB B MOMeHT KommyTaruu (1=0) [JIK. Nel].

2. AHanu3 TepexXOAHBIX IPOLECCOB pelieHueM AuQQepeHMaIbHbIX YpaBHEHUH (KIacCHYeCKUn
METO/]1) Ha MpUMepe aHanu3a cxeMbl puc.l. Onpenenenre NOHITHI: CBOOOTHBIN U MPUHYKIEHHBIH TOK;
HE3aBUCUMBIE U 3aBHCHMbIC HayabHbIe ycinoBus [JIK. Nel].

3. AHanM3 mepexoHOro mpolecca B Iemsx nepBoro mnopsaka. I[lpomeaypa pacuera nepexoaHbIX
npoueccoB. OmpeneneHue noHATHil: nopspok Oll; mocrosHHas Bpemenu Oll mepBoro mnopsjaxa.
Anroput™ aHanu3a nenu nepeoro nopsiaka (4 cxemsr) [JIK. Nel].

4. Ananm3 nepexoHoro mporecca B nocienoatenbHo RC-mienu (Bapuant 1) [JIK. Ne2].

5. AHanu3 nmepexoIHOTO mpoiiecca B nmocaeaoBarenbHon RL- nienu (Bapuant 1) [JIK. Ne2].

6. AHanm3 MEepexoJHOTO TMpolecca B mochenoBarenbHo RLC muenu (BKIIOYCHHE K HCTOYHUKY
noctosiHHOro Hamnpspkenus) [JIK. Ne2, Ne3].

7. AHanu3 nepexoAHbIX IPOIECCOB ONEPATOPHBIM METOJIOM (OCHOBHBIE MOHATHS). 3akoH Oma B
ornepaTtopHoii hopme. OnepaTopHbIe CXEMbl 3aMeIeHHs peaKTUBHBIX 1eMeHTOB [JIK. Ne4].

8. 3axonnl Kupxroda B onepatopHoii popme. [Topsgok aHamm3a nepexoaHOTO MPoIecca OnepaTopHbIM
MeroaoM. @opmyisl paznoxenus [JIK. No4].

9.  Omeparopnas  nepemarouHas  ¢yakmms.  OmeparopHble  mepenaTodyHble  (QYHKIHH
muddepennupyromieit u uarerpupyoomeid RC u RL neneit [JIK. Ne5].

10. Peakmms DOl] Ha KOMMyTamuio B BHJAE NPSMOYTOJBHOTO uMMynbca. [luddepeHnmpoBanue u
WHTETPUPOBAHUE TMEPUOAMYECKON TMOCIEAOBATEIBLHOCTH MPSIMOYTOJBHBIX HMITYJIbCOB. AHaMHU3
npornecca nuddepenupoBanus Bo Bpemenu Ha npumepe RC merm [JIK. NeS5, Ne6].

11. BpeMeHHbIE XapaKTEpUCTUKU JIUHEWHOHN 3eKTpuueckoil nenu. CBsA3b CTYNEHYAaTOM U €JUHUYHOM
¢bynkuuid. OnpeneneHust NepexoaHo n uMiyabcHOM xapaktepuctuk DL, Cesazp 11X n UX mexny
cob6oit. Ca3p [1X u UX ¢ nepenarounoit pynkuueit D11 [JIK. Ne6]..

12. ITX u UX unTerpupytomieii u nuddepenimpyromei nemnei (Ha npumepe RC-nierm) [JIK. Ne5, Ne6].
13. Onpenenenue peakiyy LENU Ha MPOU3BOJIbHOE BHELIHEE BO3JEHCTBUE C MCIOJIb30BAaHUEM IPHH-
nuna HajoxeHus (oOume mnojoxkeHus). OnpeneneHue peaklUM LEeNU Ha MPOU3BOJBHOE BHEIIHEE
BO3/ICHCTBUE 0 €¢ MEepexOAHOHN xapakTepucTHke (mepBas u BTopas (opmbl nHTerpana [lroamens -
uHTerpana ceeptku) [JIK. Ne7].

14. N300paxxeHue HECHHYCOMJAIbHBIX TOKOB M HaMpsbKeHWH ¢ momouibio paaoB dypwe. IlonsaTus
cnektpa amrutyn u ¢as [JIK. No7].

15. Tlepenarounast (GyHKUIHS M KOMIUICKCHBIE YAaCTOTHBIE XapaKTEPHUCTUKU AIIEKTPUUYECKUX LEMeH.
Yacrorasle xapakrepuctuku UIl B Bume mocnemoBatenbHoi RC - menu (KOMIUIEKCHBIM YacTOTHBIN
kodpuuuent nepenaun, AUX, GUX) [JIK. Ne8].

16. Tlonstue uyerbipexmomtocHuka (UII) u ero pasHoBumHoctel. Y- mapamerpsl UII (cuctema
ypaBHEHMH, (U3UUECKUH CMBICI NEepBUYHBIX NapameTrpoB B pexkumax K3). Z- mapamerpsr YII
(cuctema ypaBHEHHH, (PU3NYECKUN CMBICH TIEPBUYHBIX MapameTpoB B pexuMax XX) [JIK. Nell]. H -
napametpsl UII (cucrema ypaBHeHUH, GpU3NUeCKHil CMBICI MEPBUYHBIX apamMeTpoB B pexumax K3 u
XX). A - napametpsl UII (cucrema ypaBHeHUHM, (U3NYECKUN CMBICT MEPBUYHBIX [apaMeTpOB B
pexxumax K3 u XX) [JIK. Ne9].

17. Xapakrepuctuueckue (BTopuuHble) mapameTpbl UII (BXOgHOE CONPOTHBIEHHE U YaCTOTHBIN
kodpduuuent nepemaun UYII). Ompenenenue NOHATHIA: XapaKTEPUCTUYECKOE COMPOTUBICHHE;

COINIacOBaHHBIM  pexum  paborel  YIl;  xapakTepucTudyeckoil  TOCTOSIHHOM  Iepelayw;
xapakrepuctrueckoe (coocrsernnoe) 3aryxanue UIl ( egmnwmima - Hemep); xapakTtepuctudeckas ¢asza
WA dazoBas MTOCTOSTHHAS [JIK. Ne9].
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18. Onpenenenue >aeKTpUUYECKOro GribTpa U ero mapameTpoB. [19Th THNOB (GUIBTPOB U UX YCIOBHBIC
rpaduueckue nzoopakenus 1 AUX [JIK. Nel0, 11].

19. LC — ¢unbtpsl (peaktuBabie GuabTpsl). Ouastpsl Tina K. ®HY tuna K (cxema IT u T -06pa3HbIx
GuIbTPOB, MapaMeTpsl, YacToTHbIE Xapakrepuctukn) [JIK. Nel0, 11].

20. Meroauka pacuera ¢unbrpa tuna K. ®BY Ttmma K (cxema II u T -00pasHbIX (HIBTPOB,
napaMmeTpbl, YacTOTHbIC XapakrepucTuku). [lonocoBeie uiabTpel THna K (mapamerpbl, 4acTOTHBIC
xapakrepuctuku) [JIK. Nel10, 11].

21. ®uibTpel TUIIA M (CXEMa, YaCTOTHBIC XapakTepucTukn). [lonstus o punprpax barrepBopta, UeObI-
meBa, 3oiotopeBa-Kayspa (amumnrtraeckux ), beccens. Kapter nyneit n nomocos, AUX ¢unstpos[JIK.
Nel0, 11].

22. OmnpeneneHue B3aMMHOM HWHIYKIIMA B JHHEHHOW DIl mpu TapMOHMYECKOM BO3ICHCTBUHU.
KomMIuiekcel HanpskeHU IBYX MHAYKTUBHO CBsI3aHHBIX Karyuiek. Omnpenenenue nosstuit: 9./0.C.
CaAaMOUHIYKINH, KO3((GUIUEHT CBSI3U,- CONPOTHBIICHHWE CBS3M, OJHOMMEHHAas Iapa 3a)KUMOB,
COTJIaCHOE U BCTPEUYHOE BKJIFOUCHUE KaTYyIIEeK MHIYKTUBHOCTU (M300pakenue Britouenus) [JIK. Nel2].
23. Tpanchopmarop B IMHEHHOM pexuMe 0e3 ToTeph (CXema, aHauu3 padOThl CHMBOJIMYECKUAM
METOJIOM, KO3 PUIIUEHT TpaHCHOPMAIIHH, BXOJTHOE COTIPOTHRIICHHE HArpyXKEHHOTO TpaHchopMaropa)
[JIK. Nel12].

24. Henuueitnple snekrpuueckue nenu. ['paduueckne n300pakeHus HETMHEHHBIX seMeHToB (HD).
Bonbramnepnas xapaktepuctuka (BAX) HO. Onpenenenne nousatuii: paboyas Touka, CTaTHUYECKOE U
nuHamuueckoe conportuienus HD. [JIK. Nel3].

25. DOKBUBaJCHTHbIE MPEOOPa30OBaHMSI HEIMHEWHBIX PE3UCTUBHBIX IIeMe  OCYIIEeCTBIsEMOe
rpad0aHaAJIMTUYECKUM METO/0M (IIOCJIEIOBATEIbHOE COEIMHEHUE - JIBa crHocoba omnpeaeneHus
pesynbtupytomeii BAX). OkBUBaleHTHblE NpeoOpa3oBaHus HEIWHEHHBIX PE3UCTUBHBIX Leneil
ocymiecTBisieMoe TpadOoaHATUTUIECKUM METOJOM (TapajUielbHOE COCJUHEHHE -  OIpEeesICHUs
pesynbrupytomeit BAX). [JIK. Nel3].

26. IlonsTHe 00 IEKTPUUECKUX IETSIX C pachpeAeIeHHBIMH TapaMeTpaMu. Pa3HOBUAHOCTH JITMHHBIX
nuHUA. [ToroHHbIe MapaMeTpbl JUIMHHOW JUHUU. TenerpadHble ypaBHEHUS IPU CTAllMOHAPHOM PEXUME
CUHYCOUJIATIbHBIX KoyieOaHui (0e3 BbIBoja). CocTaBismonie Oeryiieil BOJHBI B JUIMHHOW JIMHUU.
Xapakrepuctuku oerymeit BoaHsl [JIK. Nel4]..

27. PexxuMbl pabOThI IJIMHHOM TMHUM 0e3 moTeph (Oeryiueil BOIHbI, CTOSYEN BOJIHBI, CMEIIaHHbIH pe-
xuM). KbB u KCB. [1oHsATHS 4eTBEepTHBOIIHOBOTO TpaHchopMaTopa 1 peakTuBHOro myHTa [JIK. Nel4].

Kn e(t) [

R C
K — ~~v—]]

Puc.1 Cxema nociengBaTebHOTO KOJIe0aTeTbHOTO
KOHTYypa

—F

ILnaH NpaKkTH4YeCKUX 3aHATHI
1. Pacuer »neKTpUYECKHX LENeil MOCTOSHHOTO TOKAa METOJOM HAJOXEHHS M HKBUBAJIEHTHOI'O
reHeparopa
2. PacueT »neKTpUUYeCcKHX 1enel CHHYCOUJAIbHOTO TOKa 2 TMopsiaKa.
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3. [TocnenoBarenbHbIN KOJIEOATETBHBIN KOHTYP.
4. [TapannensHblid KoJeOaTeNbHBIA KOHTYP

Tunosble 3a1a4M /151 IPAKTHYECKUX 3aHATHIA
Tema: «CBoiicTBa JIMHEHHBIX YJIEKTPUYECKHUX 1eNell MOCTOSTHHOT0 TOKA U MEeTOIbI HX pacyera
Ei,B| E2,B | J3,A | R;,Om | R2,OM | R3,Om | R4, OM | Rs, OM

65 130 0,3 30 145 160 120 155
Rs 3aganue:
EZ - paClIeT CXEMBI MECTOIOM HeHOCpeI[CTBeHHOFO HpI/IMeHeHI/ISI

ypaBHeHuii Kupxroga;
- pacueT TOKa B BETBU C PE3UCTOPOM R3 METOI0M SKBHBAJIEHTHOTO
reHeparopa;

- pacdeTr MOIIHOCTEH, OajaHca MOITHOCTEH CXEMBI.

Ro

Tema: «J/IuHeliHbIe dJIeKTPUYECKHE e IPY FTAPMOHNYECKOM BO3/1eiiCTBUID)

Cl VB | R,OM | R;,Om | Cy nd | L1 mIH
R 10 90 900 110 0,9
. ' X 3amanue:
Ra - pacueT KOMIUIEKCHBIX AaMIUIMTYJ TOKOB B BETBSX
Vi d + SJIEKTPUUYCCKON IIEMH MEPEMEHHOr0 TOKa JiUIs 4acToThl f =
‘ 500kI'. HampsikeHre MCTOUHMKA MUTaAHUS

u(t) = Umsin2anft;
- pacyeT TaACHUN  HANpPsDKEHWM  Ha  BJIEMEHTax
BJIEKTPUYECKOM LENH;
- pacueT MOIIHOCTH, MOTPEOJIIeMOI SIEKTPUUYECKON MEeMbl0 OT UCTOYHHKA MUTAHUS: TOJTHOM,
AKTUBHOM, PEAaKTUBHOM VISl YKa3aHHOTO 3HAYEHHS YaCTOTHI.

Pesynbratel pacuera cBectu B Ta0nuiy. [locTpouTh  BEKTOpHBIE AHWArpaMMbl TOKOB U
HanpsDKeHUH. 3amucaTh maJiecHue HanpspkeHus Ha R2 B popme cuHyconaabsHOTO mporiecca.
Tema: «Pe30HAHC B JJIEKTPHUYECKHUX LENIX»

Vm,B| R;,OM | R2,Om | C1 nd | L1 M[H

=3 L1
" —L"?ﬂﬂf\:
( S 1 10 90 900 110 0,9
]
£ 1

3agaHue:

- pacyer pe30HAHCHOW 4acToThl fp, XapaKTepHCTUYEC-KOTO
COTIPOTHBIICHUS p, NTOOPOTHOCTH Q W MOJIOCH! TIpoIycKaHus 24f TOCIeI0BaTeIbHOTO KOJIeOATEIBHOTO
KOHTYpa ;
- pacueT naJieHui HapsDKEHUHM Ha 3JIEMEHTAaxX MOCIIe10BaTeNbHOI0 K0Ie0aTeIbHOIO KOHTYpa Ha TpeX
gacrorax: fo(1 — 1/2Q), fo, fo(1+1/2Q).

Pe3ynbTarel pacuera cBECTH B TaOJIMIlY U TOCTPOUTH HOPMUPOBAHHYIO 3aBUCMMOCTh TOKA B

KOHTYpe OT 0000111eHHON paccTpoiku. [1ocTpouTh BEKTOpHBIE AUAarpaMMbl HAITPSDKEHUH JU1s
YKa3aHHBIX 4acTOT.

Tema KypcoBoii paGoThl M THIIOBOE 3a]aHNe HA Hee (0JIaHK 3a1aHus)
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MUHHCTEPCTBO HAYKHU U BBICILEI'O OBPA3OBAHMS
POCCHIICKOM ®EJIEPAIINHN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIO/[P)KETHOE
OBPA3OBATEJIbHOE YUPEX/EHWE

BBICLLIEIO ITPO®ECCUOHAJIBHOTI'O OBPA3OBAHUS

«PSI3BAHCKUM IT'OCYIAPCTBEHHbBIN PAIMOTEXHUYECKU YHUBEPCUCTET»
umenu B.®. YTkuna
Kadenpa pagnoTeXHHIECKUX CHCTEM

3AJIAHUE HA KYPCOBYIO PABOTY
o auciurnae «OTLy
Ilepexoonvle npoyeccol 8 TUHETHBIX INEKMPULECKUX UENAX

CryaeHr | ®.1.0. | rpyImna ‘ No rp.

1. Cpoxk mpencraBieHMs K 3alUTe \

2. Mcxonuble JaHHbIE

2.1 DnexTpuyeckas MPUHIMITHAIBHAS CXeMa [EerH

O - Eil ﬁFML i r: é,ﬂ et o
. H B

[
Ll

Cxemal Cxema2

E R1 R2 R3 R4 Cl E R1 R2 R3 R4 Cl L1

15B | 2 kOM| 3 kOM| 5 kOM| 4 kOM| 5D | 25B |1 kOm| 5 kOMm 2 xOMm| 10 500 2,5
KOm | md® | m['H

2.2 PaccunTtaTth IepeXOoHBIN MPOIIece

uci(t) B cxeme 1 uci(t) B cxeme 2

3.ConepxaHue MOSCHUTEIbHON 3alUCKH

3.1 .BBenenue. Hepexoz[HLIe MponecChbl U METOJBI UX pacyucTa

3.2.PacyeT mepexoaHbIX MPOIIECCOB B JIEKTPUUECKOM IIEMH MEPBOTo mopsiaka (cxema 1)
KJIACCUYECKUM METO/IOM

3.3. Pacuer peakiuu 3J1eKTpHUYECKON 1IeNH IepBOro nopsaka (cxema 1 npu pasoMKHYTOM
KJIF0Y€) Ha MPSMOYTOJIbHBINA UMITYJIbC pa3maxoM E u pazmuunoit nnurensHoctu (0,271; T, 51)

3.4.Pacyer nepexoaHbIX MPOIECCOB B DJICKTPUUECKOM IIEMH BTOPOTO MopsiaKa (cxema 2)
ONEePATOPHBIM METOJIOM

3.5.PacueT xapaKTepUCTUK IEKTPUICCKON IS BTOPOTO TOpsiAKa (cXxema 2 mociie
KOMMYTalliN): IEPEXOAHON, UMITYJIbCHOM, YaCTOTHOTO KO3 (dUllMeHTa nepeaadu

3.6. ITpoBepka pacuyeroB mojaearpoBanueM B cpeae MicroCap mo myukram 3.2, 3.3, 3.4.

3.7 bubmmorpaduyeckuii CIIUCoK.

PyKOBOIAMTEIB PAOOTBI ... Mawmaes 10.H.
MOJINCH, 1aTa (bamMuIus, THULHAAIIBI
3ajaHue IPHHSI K HCTIOTMHEHHMED . ....o.oiuttttit ittt ettt ettt et eaeenes
MOAINCH, J1aTa (bamuTus, THULIAAIIBI
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Bonpocs! k TeopeTH4eckoMy 3a4yeTy
1. TTonsTHs nepexoaHOro mporecca 1 kommyTranuu. [lpaBuia koMmyTanuu.
2. Kiaccuueckuil MeTon aHaiu3a IEpPeXOJHOro Ipolecca IyTeM pelleHUus OOBIKHOBEHHOTO
Qg QepeHINaNbHOTO YPaBHEHHS, HAYaJIbHbIE YCIOBUS, IPUHYKICHHBIE U CBOOOIHBIE COCTABIISIOLIHE
TOKOB U HalpsHKEHUH.
3. IlepexoHbIe MPOILECCH B LIETISIX C OJJHUM PEAKTUBHBIM 3JIEMEHTOM, TIOCTOSIHHAS BPEMEHH.
4. ITepexoaHble NPOLIECCH B LIETIAX C ABYMS pEaKTUBHBIMH JIEMEHTAMHU.
5. OneparopHblif METO/1 aHATTN3a MEPEXOTHBIX MTPOIIECCOB HAa OCHOBE NMpeodpazoBanust Jlamaca.
6. IlepexonHas U UMITYJIbCHAsI XapaKTEPUCTHKY LIETIH.
7. OmnpeneneHue peakuy LENU Ha IPOU3BOJIbHOE BO3JECHUCTBUE 10 €€ MEPEXOAHON XapaKTEPUCTHKE.
HNuterpan Hroamens.
8. Onpenenenue peakuuy LEMH HAa MPOU3BOJIBLHOE BO3ICHCTBUE 1O €€ MMITyJbCHON XapaKTepUCTHKE.
HNuTterpan cBepTKU.
9. CBa3b nepeaaTouHol GyHKINH LIENH C YaCTOTHBIMU M BPEMEHHBIMU XapaKTePUCTUKAMU LIeTH
10. Ompenenenue 4YETHIPEXMOMIOCHUKA U MHOTIONOMIOCHUKA. CHCTEMBbl OCHOBHBIX YpPaBHEHMH H
MIEPBUYHBIX [1APAMETPOB MPOXOIHBIX YETHIPEXITOIFOCHUKOB.
11. Meroabl onpeseneHUs MEPBUYHBIX MAapAMETPOB YETHIPEXIOIIOCHUKA. DKBUBAJICHTHBIC CXEMBI
(cxeMbl 3aMelleHus) YEeThIPEXIIOIIOCHUKOB.
12. CoctaBHbIE YETHIPEXIIOIOCHUKH.
13. XapakrepucTiuuecKkue napamerpel.
14, AXTHUBHBIEC YETHIPEXITOIOCHUKH.
15. DnexTpruyeckue GHIBTPHI (Ha3HAUYCHHE U BHIIBI DJICKTPUIECKUX (PUIIBTPOB, pEaKTUBHBIC (PHIIBTPHI).
16. OcHOBHBIE MOHATHS U onpeAeaeHNs. AHaau3 paboThl JUIMHHON JIMHUH.
17. Tenerpadubie ypaBHEHHS IPU CTAIMOHAPHOM PEKUME CHHYCOUIAATBHBIX KOJIICOAHHIA.
18. Inunnas muaus 6e3 motepb. CoriacoBaHWe JTMHHOW JTMHUH C HATPY3KOM.
19. JInuHHBIC TUHUY IPH TAPMOHHUYECKOM BO3JICHCTBUH.
20. BonHOBBIE peXUMBI B JUTMHHBIX JIMHUAX. CorjlacoBaHue JJIMHHON JIMHUU C HAarpy3KOM.

Ilan npakTUYecKux 3aHATHI
1. PacdeT nmepexoHBIX MPOLIECCOB B AIEKTPUUECKUX IIETISIX TEPBOTO MOPSAKA KIACCUYECKHM METOJ/IOM.
2. Pacyer nepexoHBIX MPOIIECCOB B AIEKTPUUECKUX LEMAX EPBOTO U BTOPOTO MOPSAIKA ONEPATOPHBIM
METOOM.
3. Pacuer peakiuu 1end Ha TPOU3BOJIBHOE BO3ACHCTBHE MO €€ MEPEeXOAHOMN U UMITYJIbCHON
XapaKTEPUCTUKAM.
4. Pacuet mapamMeTpOB TUIIOBBIX YETHIPEXITOIIOCHIUKOB

Tunosble 321241 AJ151 NPAKTHYECKUX 3aHATUI
Tema: «J/InHeiiHbIe dJIEKTpUYECKHE LENH NMPH HErapMOHMYECKOM BO3/eiiCTBHHU (IepexoaHbIe
npouecchl B JHHEHHbBIX JJIEKTPUYECKHUX L ENAX)»

F1

| p—

+ o -RE -mL - -
STE ST
T H N

[E] RL [RE [R3 | RA | Cl |[E|RL|[R[R3|RA[CL]LL|
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15 | 2 kOm 3 5 4xOm | 5ud 25 1 5 2 10 500 2,5
B KOMm | kOm B | kOMmM | kOM | kOM | kOMm | d | M[H

3amaHue:
R12 R2 1 - pacuer MepeXOMHbIX IPOIECCOB B JJIEKTPHYECKOM LIENH
nepBoro nopsaka (cxema 1) K1accH4eckUM METOIOM;
L - pacyeT peakLHH SJICKTPHYECKOH LEMH IIEPBOTO MOPAIKa

a 10° (cxema 1 mpW pa3OMKHYTOM KJIIOYE) Ha HPSIMOYTOJNbHBIA
107 uMnyiasc pazmaxoM E u pasnuunoit nmurensHoctu (0,27; T,
51);

- pacder MEepexXOJHBIX MPOIECCOB B 3JIEKTPUUYECKON IENH

Pucl'1l Cxema BTOPOTO MOpPsiIKa (CXema 2) orepaTopHbIM METOIOM.

v O < o
Tema: «BpeMenHble XapaKTepUCTUKH JIUHEHHBIX LeNei»
3ajaHue - pacdeT XapaKTEepPUCTUK AJIEKTPUYECKOW IIemM BTOpPOro mnopsanaka (puc.l): mepexoaHow,
UMIIYJIbCHOM, 4aCTOTHOIrO K03(duiinenTa nepeaaymn.

Tema: «OcHOBBI TEOPUH YeTHIPEXMOJIICHUKOB H MHOTOIIOJIIOCHUKOB)
1. 3apanue - paccuutats A, Z, Y, H - mapameTpsl IPOCTHIX YETHIPEXIIOIFOCHUKOB.
2. 3ananue - paccuntatb A u H - mapametpsl T-00pa3HOro 4eThIpeXmoNOCHUKA.

Ilepeyenn JabopaToOpHBIX padoT
1 BOIIPOCOB /IS KOHTPOJIsI 3HAHUH NPH JIOIYCKe M ¢1a4ve JJa00paTOPHO padoThI

No "
paoTs! HasBanue 1abopaTtopHoii paboThl U BOIIPOCH! IJIS1 KOHTPOJIS Tudp
1. DJIeKTPHUYECKHE e MOCTOSTHHOI0 TOKA

Uro Takoe 3neKkTpruuecKast nenb (CHJI0Basi U CUTHAJIbHAA)?
Yo Takoe uaeanbHbIM HCTOYHUK HaIpsiKeHUs (Toka)?
Cdopmynmposats 3akoH Oma (3akoHbl Kupxroda).
YeM oTIMUaroTCs peaabHble HCTOYHUKHU HAPSKEHUSI U TOKA OT MJ1eallb-
HBIX?
Jaiite onpeaeneHue BETBH, y3Ja, 3aMKHYTOTO KOHTYpa.
UYemMy paBHO CONPOTUBIIEHUE (TPOBOJUMOCTD) MOCIEI0BATENbHO (I1apa-
JIeTTbHO) COEIMHEHHBIX PE3UCTOPOB?

Paccuurare HanpsbkeHue (TOK) Ha MOCIEAOBATENbHO (TapajielabHO)
COEJMHEHHBIX PE3UCTOPAX.

Kak npeoOpa3syercss peanbHbIi HCTOYHUK HANpsOKEHUS B peanbHbId uc- | 4267
TOYHHUK TOKa?
[aiiTe onpeneneHre MacCUBHOTO M aKTUBHOTO JIBYXITOJFOCHUKOB.
. Jlo KaKoii cXeMbl «CBEPTHIBAETCS» AKTUBHBIN (ITACCUBHBIN) JIBYXIIOJIIOC-
HUK?
. Kax Haxoaurcsi BXOJHOE CONPOTUBIIEHHE AKTUBHOTO (TTACCHBHOIO)
JIBYXITOJIFOCHHUKA?
. B uem 3axmmouaercs METO HAIOKEHUSA?
. Uemy paBHa MOIIHOCTh, OTJaBacMasi YKBUBAICHTHBIM T€HEPaTOPOM, U
MOIIHOCTb, MOTpeOIIsieMasi MTaCCUBHBIM JIBYXITOJIFOCHUKOM?
. [Ipr kakOM yCIIOBHHM MOIIIHOCTB, ITepeiaBacMasi OT aKTHBHOTO JIBYXIIO-
JFOCHMKA K TAaCCUBHOMY, MaKCUMasbHa?

13



BHeRTpnqecxne Hen CMHyCOHIAaJbHOTI0 TOKA

1.

3anuimre BBIPAKEHHUE JJI1 MTHOBEHHOTO 3HadyeHus V(i) rapmoHuue-

4267

S

CKOI'0 BO3/ICHCTBUS U HA30BUTE €r0 NIapaMETPBI.

. Kak cBs3ano HeﬁCTBHTeHBHOC 3HAYCHUE CHUHYCOUAAIBHOT'O HaIIpsKe-

HUs (TOKA) C aMIIUTYAHBIM 3HaYEHUEM?

. B xakux (bOpMaX 3aIlIMChIBACTCA KOMIIJICKCHOC YHCJIO W KaK CBA3aHbI

9T GOpMBI MEXTY COO0I?

. UTo Takoe KOMIIIEKCHAasl aMIUIUTYAa (KOMILIEKC)?
. Kak 3anucate MrHOBEHHOE 3Ha4YeHME IPOLECCa, €CIM M3BECTHA KOM-

IIJICKCHAas aMl'IJ'II/ITy,I[a?

. Kak cBs13aHbpl HampspkeHHE M TOK B MHIYKTHMBHOM (€MKOCTHOM) 3Ji€-

MeHTe? YeMy paBHO KOMILIEKCHOE COINPOTHBICHUE WHIYKTUBHOIO
(eMKOCTHOTO) 371eMeHTa?

Hapucyiite omroppl  HanpsbkeHud Ha osnemeHtax R, L, C
MIOCJIEIOBATEIBLHOTO KOHTYpA.

. Hapucyiite smtopsl TokoB B 3nementax R, L, C mapamiensHOro KoH-

Typa.

. Hapucyiite BekTOopHyIO AMarpaMMmy Ajisi MOCIEAOBaTeIbHOrO (mapa-

nenpHOr0) RLC KOHTYpA.

10. 3anuiinTe KOMIUIEKCHOE U IOJHOE COIIPOTUBJICHHUC ITOCJICAOBATCIIb-

Horo RLC konTypa.

11. 3anumure KOMIIJICKCHYIO U MOJIHYHO IMMPOBOAMMOCTL MapalJICJIbHOI'O

RLC kontypa.

12. 3anumuTe BbIpaXXeHUs IJI1 KOMIUIEKCHOM, aKTUBHOM, peaKTUBHON U

MOJIHOM npoBoguMocTy napasuieabHoro RLC koHTypa.

Pe3onanc B INEKTPUUYECCKHUX HEIAX

1.

N306pazute cXeMmy MOCJIEI0BATEIBHOTIO (mapannenbHOro)
K0JIeOaTeIbHOTO KOHTYpa M 3alUIINTe €ro KOMIUIEKCHOE CONpOTHUBIIE-
HUCE.

JaiiTe onpeneneHre pe3oHaHca B MOCIEI0BaTeIbHOM (Tapaliesb-
HOM) KoJiebaTebHOM KOHTYpe. UeMy paBHA pe30HAHCHAs yrioBasi yac-
toTa?

N300pa3ute BEKTOPHYIO AUarpammy AJis MocieAoBareabHoro (ma-
paJuIeIbHOI0) Kose0aTeabHOro KOHTYpa Ha PE30HAHCHOW 4YacToTe U
NIPY OTKIIOHEHUH OT PE30HAHCHOM YacTOTHI.

. Kak OIIPECACIIACTCA I[O6p0THOCTB noCICaA0BaTCIBHOTO (HapaJ'IJICJ'ILHOFO)

KOJIe0aTeIbHOTO KOHTYpa?

.I/I306pa3I/ITC PC30HAHCHBIC KPHUBLIC IMOCJICIOBATCIILHOTO (Hapannenb-

HOT'0) K0J1e0aTeIbHOr0 KOHTYpa.

. Kak OIPCACIIICTCA ITOJIOCAa TPOITYCKAHUA MOCJICI0BATCIIEHOTO KoJieOa-

TenpHOTO KOHTYpa? Kak oHa cBsizaHa ¢ TOOPOTHOCTHIO KOHTYpa?

. Kak Bnuser CONMPOTUBJICHUC HAI'PY3KH Ha ,Z[06pOTHOCTL H TIOJIOCY MPO-

MyCKaHus KOHTypa?

4267
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YacToTHBIE XaPAKTEPUCTHKH YJIEKTPHYECKHUX Lenei

1. Kak onpezensieTcsi KOMIUIEKCHAsE YaCTOTHAsI XxapakTtepuctuka J11?

2. Kak cBszanpl AUX 1 @UX ¢ KOMIIJIEKCHON YaCTOTHON XapaKTePUCTH-
KOM?

3. Kak ompenenstorcs BXogHbIe, BBIXOAHBIE U TiepeaaTounble KUX yersi-

4267

PEXIIOIOCHUKA?

4, 3anmumute nepenarounbie KUX, AUX n ®UX snexkTpudeckoit mnenu
1epBoro (BTOpOro) nopsaka.

5. 3anummre nepegatounbie KUX, AUX m ®UYX HHU3KOYACTOTHOTO
(BBICOKOYACTOTHOTO) 3BeHa ((priIbTpa) mepBOro MopsIKa.

6. Hapucyiite AUX n ®UX HU3K0YACTOTHOTO (BBICOKOYAaCTOTHOTO)
¢buIbTpa MEPBOTO MOPSAKA, OTMETHB HA HUX YaCTOTY (T.

7. 3anmummre KUX mst D11 BToporo nopsijika: HU3KO4aCTOTHOTO (DUITBTPa,
BBICOKOYACTOTHOTO (PHIIBTPA H MOJIOCOBOTO (DHIIBTPA.

8. Kak Bnusier Ha mepenarounyro KUX BHyTpeHnHee compoTtuBieHue R;
MCTOYHUKA HANPSHKEHUS (COMPOTUBIICHUE HATPY3KHU)?

Ilepexoanbie mpouecchl B 3JIeKTPUYECKHUX LENX MePBOro MopsaKa

1. Kakue nporeccsl Ha3bIBaIOTCS MEPEXOIHBIMU?

2. [Touemy nepexoaHbIE MPOIIECCH] 3aHUMAIOT KOHEUHOE BpeMs B IEMsX,
COJIEpXKAIINX PEAKTUBHBIC SJIEMEHTHI?

3. ChopmynupyiiTe 3aKOHBI KOMMYTALIUH.

4. Kakas CBSI3b MEX/Iy TOKOM H HaIllpsSHKCHUEM Ha TIACCUBHBIX YJICMEHTAX
IIEKTPUYECKON 1eru?

5. Kak 3anuceIBaeTcst peakiiys e Ha KOMMYTAIIMIO IS KJIACCUYECKOTOo
METO/Ia aHANIU3a MEPEXOAHBIX IPOIECCOB?

6. Kak 3anmceIBaeTcst CBOOOTHAS COCTABJISIONIAS PEAKITUH [IETTH?

7. Ha xakue cTaguu MOXHO pa3AeNuTh MepeXoHbIN mpoiecc?

8. Kak cocraBinsieTcsi SKBHBJICHTHAsI CXeMa IIENH TSl aHAJI|N3a eI JI0
kommyTarmu (t = 0.)?

9. Kak cocraBiisieTcst 5KBUBJICHTHAS CXeMa IIETH JUTS aHAIH3a [T B MO-
MEHT KoMMyTanuu (t = 0+)?

10 Kaxkoit Bun mmeer auddepeHnnaIbHoe ypaBHEHUE TS C OJHUM
PEaKTUBHBIM 2JIEMEHTOM?

11. Kak maxoautcs nocrosiHHas Bpemenu st RC u LR nereii?

12. Kak MOHO OTpeeluTh MOCTOSHHYIO BPEMEHHU M0 rpapuKy mepexo-
HOTO TIporiecca’?
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IlepexoaHble nMpouecchl B 31eKTPHUYECKUX LEMAX BTOPOIo NOpsiiKka

1. Yem oTnm4arOTCS TOCIEIOBATEIBHBIM U MapajuIeIbHBI KOHTYPHI?
Hapucyiite ux cxemsl.

2. Kax 3anmceiBaercs nuddepeHanbHoe ypaBHEHUE MOCIEI0BaTENb-
HOTI'0 KOHTYpa OTHOCUTEIILHO TOKA B 1IeTN?

3. Kak cBs3anbl Mex1y co00i XapaKTepUCTUYECKOE CONPOTUBIICHHUE,
PE30HAHCHAs 4acTOTa U JOOPOTHOCTb MOCIIEI0BATEIbHOIO KOHTYpa?

4. Kak 3anucpiBaeTcst cBOOO/IHAS COCTABISIONIAS TOKA B MOCIIEI0BATENb-
HOM KOHTYpe?

5. 3amumure XapaKTEpPUCTHUECKOE ypaBHEHHUE VIS TOCIEJ0BATEIBHOTO
KOoHTypa. Kakumu MoryT ObITh €ro KOpHHU?

6. Kakum Oyner mepexoaHblil MpoIecc B MOCIEI0BAaTEILHOM KOHTYpE
npu Q < 0,57 Hapucyiite ero.

7. Kakum Oyner mepexoaHbli MpoIecc B MOCIEI0BAaTEIbHOM KOHTYpE
npu Q > 0,5? Hapucyiite ero.

8. Kakum Oyner mepexoaHbIil MpoIecc B MOCIEI0BATEILHOM KOHTYpE
npu Q = 0,5? Hapucyiite ero.

4269

9. Kak 3anmchIBalOTCS HE3aBUCUMBbIC HAYaJbHBIC YCIOBUSA  JUIA
napajuieIbHOTO KOHTypa?

10. Hapwucyiite nepexoIHbIi MPoIece s TOKa 4epe3 HHIIYKTUBHOCTD B
napasiesbHoM KoHType nipu Q < 0,5 u Q > 0,5.

HNMmnyabcHbIe 1 IepexoAHble XapAKTePUCTHKH NACCHBHBIX
YeThIPeXIOJICHUKOB

1. Kakas snekTpuueckas Lielb Ha3bIBAeTCs YETHIPEXIIOIOCHUKOM?

2. JlaiiTe onpenenenue eAMHUYHON QYHKIIUH U O-(QYHKIHH.

3. Uto Ha3bIBaeTCs NEPeX0AHOM (MMITyIbCHOM) XapaKTepUCTUKOM?

4. Kaxk cBs3aHa UMITyJIbCHasl XapaKTEPUCTHKA C KOMITJIEKCHOM YaCTOTHOM
XapaKTePUCTUKON (YaCTOTHBIM KO3 GUIIMEHTOM nepeadn)?

5. Kak cBsi3anbl Mexay coOoii MMIyJbCHas U MEpEeXo/Has XapaKTepH-
CTUKH?

6. Kak 3ammceiBatoTcsi mepexojHas W WMIYJIbCHAs XapaKTePHUCTUKU
uHTerpupytomei (tuddepenupyromeit) nenu?

7. Kak 3aBucuT nepexoHas (MMITyJIbCHasl) XapaKTEpUCTUKA [1OCIIEJ0Ba-
TEJILHOTO KOHTYpa oT 1006potHOCTH Q7

4269
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8. DJieKTpUuYecKkHe PUIbTPbI

1. Ha xakue Buabl AensaTcs GUIBTPHI B 3aBUCUMOCTH OT JMara3oHa vac-
TOT, MIPOITyCKaeMoro GuabTpom?

2. Kak BBITIONHSIOTCS PEaKTHBHBIC PUIILTPHI?

3. U3 3BeHbEB KaKUX TUIIOB MOKHO COCTaBUThH (DUIILTPHI?

4. 3anumuTe ypaBHEHHS YETHIPEXIIOIIOCHUKA B A-popme.

5. KakoB dusuveckuii cMbIcit A-mapameTpoB: A11; A1z; Aoi; A2?

6. KakoB (hnu3nyeckuii CMBICI XapaKTEPHUCTUIECKOTO COTPOTHBIICHNUS?

7. Yto ompezenseT XxapakTepucTuiyeckas OCTOSTHHAS Nepeaaydu?

8. Kak cBs3anbI K03((HUIIMEHTHI IEpeaayy 10 TOKY U HANPSHKEHUIO CHM-
MetpuuHoro YII ¢ xapakTepucTHYECKOM MOCTOSIHHOM Tiepeayun?

9. Kak HaxomuTcs 3HAYCHUE TPAHUYHOW YaCTOTHI MPOIyCKaHUs K-
bunbTpa?

10. Yem OTIMYAIOTCS CXEMBI PEaKTUBHBIX (DUIBTPOB HIXKHUX U BEPXHHUX
4acToT?

11. Hapucyiite 31€KTpUUECKYI0 CXeMy Tpex3BeHHbIX QuibTpoB I u T
TUTIA.

KonTposabHbie BONPOCHI 1JIs1 OLeHKU c()OPMUPOBAHHOCTH KOMIIETEHIMIA.
1. Kakue uaeann3upoBaHHbIC JICKTPUICCKHUE JICMEHTBI MOTYT 00pa30BBIBATh AIIEKTPUUCCKYIO LIETb?
2. KakoBbI BEJTMYMHBI BHYTPEHHUX COMPOTUBIICHU HCaIbHBIX HICTOYHUKOB TOKA U HAIPSKCHUS?
3. Kak ¢popmymupyercs nepssiit 3axon Kupxroda?
4. Kak ¢popmynupyetcs Bropoii 3akoH Kupxroda?

5. Kak 3anmcpIiBaeTcsi aHaMTUTUYECKOE MPEICTABICHUE KOMIUIEKCHOTO COMPOTUBIEHUS €MKOCTHOTO
sneMeHTa?

6. Kak 3anuceiBaeTcs aHATUTUYECKOE MPEACTaBIEHUE KOMILIEKCHOTO COMTPOTUBICHHS MHTYKTUBHOTO
sneMeHTa?
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7. Kak 3ammchIBaeTCsl aHAIMTUYECKOE TMPEACTABICHUE IMOJHOTO KOMIUIEKCHOTO CONPOTHBICHUS
MOCJIEIOBATEILHOTO KOJIe0aTeIbHOTO (PE30HAaHCHOTO) KOHTYpa?

8. ITo kakoMy OTCUETHOMY YPOBHIO OIIPEIEIISIETCS [10JI0Ca MPOITYCKAHUS PE30HAHCHOIO KOHTYpa?

9. Kakum 3j1eMEHTOM OCJICA0BATCIBHOT'O K0J1e0aTeIbHOIO KOHTYpa IpH PE30HAHCE OIPCACIIACTCA
BCJIMYMHA aMIUIUTYAbl TApMOHHYCCKOI'O TOKa?

10. Moxker M MIHOBEHHO H3MEHHUTCS HAIpsOKCHUE Ha KOHACHCATOPE IIpU KOMMYTAallMU
BHCKTpI/I‘IeCKOﬁ LOCIIu, coz[epmameﬁ PE3UCTUBHBIC DJIEMEHTBI U EMKOCTHBIC 3JIEMEHTHI?

11. MokeT M MIHOBEHHO M3MEHHTCA BEJIWYMHA TOKa 4epe€3 HHAYKTHBHOCTH IIPpH KOMMYTallUH
BHCKTpI/I‘IeCKOﬁ LOCIIH, coz[epmameﬁ PE3UCTUBHBIC DJIEMCHTEI 1 UHAYKTHUBHBIC DJIEMEHTHI?

12. Tlo kakoMy 3aKOHy H3MEHSETCS TOK 4Yepe3 HHAYKTHBHOCTh (HANpsDKCHHE Ha EMKOCTH)
IIEPEXO/IHOTO Ipolecca’?

13. Kakoii ¢opmbl cHUTHaJI HaJO TMOAATh HA BXOJ YETHIPEXIOIIOCHUKA, MPEICTABISIONIETO COOOM
QJICKTPHUYCCKYIO I1ICIIb, yTOOBI Ha BBIXO€ YCTBIPCXIOJIOCHHUKA IIOJYYUTH CUTHAI, OHI/ICI)IBaIOHII/Iﬁ
NEPEXOTHYIO XapaKTePUCTUKY?

14. Kakoil ¢opmbl CHTHaJ HAI0 TOJATh HAa BXOJ YETHIPEXIOJIOCHUKA, IMPEICTaBISIONIETO COOOM
ANEKTPUYECKYIO 1eMb, YTOObI HA BBIXOJE YETHIPEXIIONIOCHHKA IMOJYYUTh CHTHAJ, OMHCHIBAIOIIHIA
HUMITYJIbCHYIO XapaKTePUCTUKY?

15. Ha compoTuBiieHHEe KakoW BEIMYUHBI HANO HATPY3UTh UIMHHYIO JIMHHIO, YTOOBI 00ECTIeYUThH
OTCYTCTBHE B HEH OTPaKEHHOU BOJIHBI (00ECTIEUUTH COTJIACOBAHHBIN PEXKHUM €€ paboThI)?

KoHTpoJ/ibHBIE BONIPOCHI I IPOBEPKHU OCTATOYHBIX 3HAHUI 110 MPeEIMeTYy.
11.1 OIIK-2.1
1. BOIIPOC. Kakue wuaeanu3supoBaHHbIE DSJIEKTPUUECKUE D3JIEMEHTbl MOTYT OOpa30BBIBATH
ANEKTPUYECKYIO LIETIH?
OTBET. IlaccuBHBIE 3JIEMEHTHI: PE3UCTUBHBIA, WHIYKTUBHBINA, €MKOCTHON. AKTHUBHBIE DJIEMEHTBI:
uaeanbHblil ucrounuk HanpsbxeHus (MUH), uaeansubiii ncrounuk toka (MUT), peanbHbIil HCTOYHUK
Hanpspkenus (PUH), peanbhblil ncrounuk toka (PUT).
2. BOIIPOC. KakoBbl BeIWYMHBI BHYTPEHHHUX CONPOTUBJICHUN HJEATbHBIX HCTOYHUKOB TOKa MU
HanpsHKeHus?
OTBET. Buayrpennee conporusienne HWHWH paBHo Hymo. Bryrpennee comporusnenue HWMUT
OECKOHEYHO BEJIHKO.
3. BOITPOC. [laiiTe onpeaeneHue MOHATH 2JIEKTpUUYEcKast CXeMa.
OTBET. DnexTpudeckasi cxema - yCJIOBHOE Tpaduueckoe H300paKeHHE dIIEKTPUIESCKOM TIeTIH.
4. BOITPOC. Yto Takoe ABYXIOIIOCHUK?
OTBET. Yactp 5J€KTpUYECKOW LE€MH, BBIACICHHAs IO OTHONIEHHWIO K JBYM CBOMM IOJIOCAM
(kIemMmam, 3aKuMaMm)
5. BOITPOC. fBnsiercs a1 naealn3upoOBaHHBINA JIEKTPUUECKHM 37IEMEHT IBYXITOJIFOCHUKOM?
OTBET. /la, saBnsercs.
6. BOITPOC. [aiite onpesienieHre TOHSATHS BOJIBT-aMIIepHas xapakrepructuka (BAX) pesuctuBHOTO
JJIEMEHTA.
OTBET. BAX 3T0 3aBUCHUMOCTb TOKa, TPOTEKAOIIETO YEPE3 PE3UCTOP OT HANPSKEHUS HA €r0
3aKUMaX.
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7. BOITPOC. [laiiTe onpenesieHue BETBH, y3/1a, 3aMKHYTOTO KOHTYpA.

OTBET. BetrBb - nocieaoBareibHOE COSAMHEHUE 3JIEMEHTOB, Yepe3 KOTOPhIE MPOTEKAET OJIUH U TOT
e TOK. Y3eJ - MECTO COeIMHEHUS TpeX U Ooiiee BeTBel. KOHTYp - 3aMKHYTBIN MTyTh TOKA, 00pa3yeMbIit
HECKOJIbKUMU BETBSIMHU.

8. BOITPOC. Chopmynupyiite nepbiii 3akon Kupxroda.

OTBET. Cymma TOKOB BTEKAIOIIHMX M BBITEKAIOIIUX U3 y3J1a paBHA HYIIIO.

9. BOITPOC. Chopmynupyiite BTOpoi 3akoH Kupxroda.

OTBET. CymMa najeHuil HampspKeHHM Ha DJIEMEHTAaX 3aMKHYTOTO KaHTypa paBHa cymme JJIC,
NEHCTBYIOIIUX B KOHTYpE.

10. BOITPOC. Ilpu kakoM YCIOBMH MOIIHOCTh, NEpeaaBacMas OT aKTHBHOTO JIBYXIIOJIOCHUKA K
MaCCUBHOMY, MaKCHUMallbHa?

OTBET. Ilpu ycnoBun paBeHCTBAa BEJIWYMHBI BHYTPEHHEIO COIPOTHBIICHHS AaKTHBHOI'O
JBYXIOJFOCHUKA BEJTMUYMHE COMPOTURIICHHS Harpy3kH (Ri = Ry).

11. BOITPOC. 3anumure BbIpaX€HWE JJII MTHOBEHHOTO 3HAYCHHS TOKA B BUJE TAPMOHHYECKOTO
Bo3zeiicTeus i(t) () ¥ HA30BHUTE €ro MapaMeTphI.

OTBET. (2m. )
i)=1 sin(fotte )=1 sin. = tfe ,rme | — ammuuryna toka [A],

| |
m 0 m 0 m
\ T )

T — nepuon konebanwus [C], @ = 2zf — yrimoBas dacroTta [pan /c],

f= ; - nuHelHast yactota [['1t], (wt £ vo) — dasza konedanus [pan],

vo — HavaibpHas (a3a kojaedaHus [pan).

12. BOITPOC. B kakux ¢opMax 3almrchIBacTCsl KOMIUIEKCHOE YUCIIO U KaK CBS3aHbBI 3TH (POPMBI
MeXTy co00i?

OTBET. Ancebpauueckas: c=a+jb, rne a - NeWCTBUTENbHAS YacTh, D - MHUMas 4acTh, j - MHUMAs
eauHuLa. 1puconomempuyeckas.

C:‘C‘(COS(P 4 Jsing) , o= arctg b_ Tloxazamenvuas c= (1: Iej(p :H exp(jo)
C

d=

13. BOITPOC. Uto Takoe KOMIUIEKCHas aMIUTUTyAa | m (KOMIUIEKC TOKA WIIN HarpshkeHus )?
OTBET. Oto 3amMeHa rapMOHHYECKOT0 ToKa ( HANpsDKEHHs) Ha BRIPAKCHUE

l.ejo’=1Im.
14. BOITPOC. Yemy paBHO KOMILICKCHOE COMPOTUBIICHHE HHIYKTHBHOTO D @MKOCTHOTO 3JIEMEHTTOB?
. 1 1
OTBET. X.= oL, Xi =oL ™. X = X = &
¢ joC ¢ oC

15. BOITPOC. Kak rpaduyecku MOKHO H300pa3UTh KOMILIEKC TOKa?
OTBET. B Buze BekTOpa Ha INIOCKOCTH KOMIUIEKCHOT'O IEPEMEHHOTO.

11.2 OIIK-2.2

1. BOITPOC. N300pa3uTh 3MEKTPUUECKYIO CXEMY MTOCIIET0BATEILHOTO KOJie-0aTeTbHOTO KOHTYpa.
OTBET. Puc.1.1.

2. BOITPOC. N300pa3uTh 3ICKTPHUSCKYIO CXEMY ITapaJlIeIbHOTO KOJIeOaTeIbHOTO KOHTYpa
OTBET. Puc.2.1.
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MF L C

er

2

—ir ]\ PHC 1.1 Cxema Puc.2.1 Cxema
L

AN

3. HPO . 3anmuImmTe KOMIUIEKCHOE Z(jw) U TIOJTHOE CONMPOTHUBIICHUE Z(w) TMOCIEA0BATEIIBHOTO
L+ | oA % ol TCJIB Oro KOHTYpa.

) 0 RLT B)=R+ jol+ 1, 7(w)=
joC

4. BOITPO(. IlepeuncauTh OCHOBHBIE XapaKTEPUCTUKU 3JIEKTPUUECKOI0 KO- J1e0aTeIbHOr0 KOHTYpa.
3anjicaTh MX| aHATMTUYECKOE NIPEJICTABICHUE YePe3 DIIEMEHThI KouTypa R, L,C.

Lf £ 1
OTBET. Pe3onancHas 4dacrota — o= ; XapaKTEepUCTUYECKOE COIPO-TUBJIEHUE - P = ;

IO0OPOTHOCTh KOHTYpa — Q = _p_, MoJioca MponycKaHusl KOHTypa, onpenensemas mo yposuto 0,707 ot
R

MaKCHUMAJIbHOI'O 3HAYCHU -

f,
2Am = ( 2Af = _) PE30HAHCHOC COIMPOTHUBJICHUC ITOCJICA0BATCIBHOIO K0JIe0ATEIBHOTO KOHTYpa

Rprez =R; pe3onaHcHOe conpoTUBIEHUE NMapauIenb-HOTO K0JleOaTenbHOro KOHTYpa - Rpez = pQ.

5. BOIIPOC. Bo cKOJbKO aMILIUTYJa HAIpPsHKEHHUsS HAa PEaKTHUBHOM 3JIEMEHTE I0CJIE0BATEIbLHOTO
K0JIe0aTeNbHOT0 KOHTYpa MPU PE30HAHCE MPEBBIIACT aMIUIUTY Ty BXOJJHOTO KojieOaHus?

OTBET. B n1o6poTHOCTS pas.

6. BOITPOC. Kak BrnuseT COMPOTUBICHHE HArpy3KH
Ha JI0OPOTHOCTH U MOJIOCY MPOITyCKaHUSI KOHTYypa?
OTBET. IlpucoennHenue Harpy3ku K peakTUBHOMY
AIIEMEHTY YMEHb-1IAeT JTOOPOTHOCTh U YBEJIUYHMBAET
MI0JIOCY TIPOITyCKaHMSI.

7. BOIPOC. Kak wu3MeHsieTcs aMmIUIUTya TOKa B
----------- IIOCJIEZI0BATENb-HOM KOHTYpE ITPU U3MEHEHUU YacTOTHI
BXOJTHOTO cUTHaJIa?

OTBET. Puc.7.1

8. BOIIPOC. Uro Takoe HYId U  IOIIOCH

Im

ErR

w (0 mnepenatouHon GpyHKIMNA?
OTBET. Hynmu - KOpHH 4HCIUTENs IEepeNaTOYHON
Puc.7.1 Pezonancuas (GyHKIMH,  TOMIOCBI -  KOPHH  3HAMEHATEJs
APAKTCPUCTHKA nepesaTouyHou PyHKIUH.

9. BOHIPOC. OmnpenenuTh aHAIUTUYECKYIO CBS3b
MEX]y NepelaTouHoil QyHKIMel 4eThIpexXnoaocHuKa H(p) M 4aCTOTHBIM KOA(PPHUIIMEHTOM Nepeaayun

K(ow).
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OTBET. KomiiekcHas nnepeMeHHast p=o+jo 3aMEeHSeTCI Ha MHUMYIO ITepe-MEHHYIO j.

10. BOITPOC. [latb onpeneneHne aMIUIMTYTHO-4aCTOTHOM XapakTepuctuku (AUX).

OTBET. AUX [K(w)] - moaynb yacroTHOro Ko3dduuuenra nepenaun K(jw). AUX mokassiBaeT, BO
CKOJIBKO pa3 HM3MEHWIACh aMIUIUTy/la TapMOHUYECKOTO OTKJIMKA MO CPaBHEHUIO C aMIUTUTYAOU
TFapMOHHYECKOT0 BO3/ICHCTBHS HA JAaHHOU YacToTe.

11. BOIIPOC. [lats onpenenenue pazouactotHoi xapakrepuctuku (PUX). OTBET. ®UX [v (w)] -
apryMeHT 4acToTHOTro Kod(ddunuenrta nepemnaun K(jow). ®UX mokasbiBaeT, KaKOW JTOMOJHUTEIbHBIN
($a30BbI CABUT TPUOOPENT TAPMOHUUYECKUN OTKIUK OTHOCHUTEIHLHO TAPMOHHYECKOTO BO3JICHCTBUS HA
JTAHHOHW Y4acTOTe.

12. BOITPOC. Yto Takoe geTsipexmnoiarocHuk (UIT)?

OTBET.

13. BOITPOC. Kakue cymecTByroT npocteimme UI1?

OTBET. Puc.13.1

Z1 Z Z 2Z;
Z
—_— 7 ~ad— _~— — S ~
& o & z—e 3
11.3 OIIK-2.3

1. BOIIPOC. [laTs onpeneneHue NepexoaHOro Mpoiecca B 3JeKTPUIECKOH IICTIH.

OTBET. IlepexoHol ponece - NpoLecc Nepexoia u3 OJJHOr0 YCTAHOBUBILETOCSA PEXUMA B IPYTOM.
2. BOITPOC. Uto Takoe KOMMYTalUs B JJIEKTPUYECKOM 11ernu?

OTBET. CxaukooOpa3Hble ©3MEHEHUS HAPYILIAIOUIIE YCTAHOBUBILIUICS Pe-KUM.

3. BOITPOC. [latb onpenenenue nepBoro 3ak0Ha KOMMYTaIuu

OTBET. B HayaibHBI MOMEHT BPEMEHU MOCIE KOMMYTAllMA TOK B MHIYKTUBHOCTH COXPAHSIET TaKOe
’Ke 3HaueHHWe, Kak W HemocpencTBeHHO mepen kommytarmeit [iL(0+) = iL(0.)], a 3arem mmaBHO
U3MEHSIETCS, HauMHas C 3TOro 3HaueHus. MlHaue — TOK B MHIYKTHMBHOCTH CKaYKOM H3MEHUTHCS HE
MOJKET.

4. BOITPOC. [laTh onpeneneHne BTOPOTO 3aKOHA KOMMYTAIHH

OTBET. B HavanbpHbIi MOMEHT BPEMEHM I10CJIE KOMMYTALlMM HAIPSHDKEHHE HAa €MKOCTH COXpPAHSET
TaKoe K¢ 3HaueHHe, Kak U HermocpeacTBeHHo nepesn kommytarmer [uc(0+) = uc(0-)], a 3aTem 1uraBHO
U3MEHSETCs, HAaUMHAs ¢ 9TOro 3HaueHus. lHaue — HanpspKeHNe Ha KOHAEHCATOPe CKaYKOM U3MEHUTBCS
HE MOXET.

5. BOITPOC. YTto Takoe He3aBUCHMbIE HaYaJIbHbIE YCIOBUS?

OTBET. BenuuuHbl TOKOB B MHAYKTUBHOCTSIX U HAIPSDKEHUM HA EMKOCTSAX 10 KOMMYTalluu, KOTOPbIE
B MOMEHT KOMMYTAaIlM{ CKauKOM HE MEHSFOTCSI.

6. BOITPOC. Kak ycioBHO MOXHO MpEACTaBUTh B MOMEHT KOMMYTAIlMM WHAYKTUBHOCTH €CJIM TOK B
HEW OTCYTCTBOBAJI?

OTBET. Pa3psiB nenu.

7. BOITPOC. Kak yci10BHO MOYXHO MpPEICTaBUTh B MOMEHT KOMMYTAIlMM WHIYKTUBHOCTb €CIIM Yepe3
Hee MPOTEKaJ TOK?

OTBET. B Buge UUT.

8. BOITPOC. Kak yclOBHO MOKHO MpPEACTaBUTh B MOMEHT KOMMYTAIlMM €MKOCTHOM 3JIEMEHT €CIU
HalnpspKeHHe Ha HEM OTCYTCTBOBAJIO?

OTBET. Kak kopoTkoe 3ambIkaHue (TIPOBOJ).
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9. BOITPOC. Kak yciioBHO MOYKHO TIPEACTAaBUTH B MOMEHT KOMMYTAITM EMKOCTHOM AJIEMEHT €CJIA OH
OBLT TIOT HaTpsKEHUEM (OBLT 3apsikeH)?

OTBET. B Bune UMH.

10. BOITPOC. Ilo kakoMy 3aKOHY U3MEHSIETCS TOK Yepe3 WHAYKTUBHOCTh (HApsHKEHUE HAa EMKOCTH)
MEePEXOIHOTO Tporecca’?

OTBET. Ilo skcnioneHnuansHoMy 3akony ().

11. BOITPOC. Kak onpenensiercst mocrostuaast Bpemenu uist RC u RL meneit?

OTBET. t=R5xsC ; t=L/Roxs

12. BOITPOC. Kakoii ¢opmbl curHaim HaJ0 MOJaTh Ha BXOJ YETHIPEXIOIIOCHUKA, TPEICTABIISIONIETO
CO0OM  INEKTPUYECKYIO 1eMb, YTOOBl Ha BBIXOAE YETHIPEXIOJNIOCHUKA IOJIYYUTh CHUTHAJ,
OIMCHIBAIOUINI IEPEXOAHYIO XapaKTEPUCTUKY?

OTBET. I1-06pa3Hbiii UMITYJIbC OOIBIION JJTUTEITHHOCTH.

13. BOITPOC. [latb omnpenenenue UMITyIbCHON XapaKTePUCTHKH

OTBET. NmnynbcHash XapakTepUCTHKAa €CTh pEaKlUs LEeNH Ha BO3JCUCTBHE OYEHb KOPOTKOIO
UMITyJIbCa (J1e1bTa-UMITYJIbCA).

14. BOITPOC. 1300pa3uThk cxeMbl uHTerpupytoiieil u auddepenuupyromeii RC - nenu.

OTBET. Puc.14.1,2

R C

e

15. BOII . UTo 1@Koe 311eKTpudecKuii puiIbTp
g THO-N30MpaTeIbH

1ass TOJBKO CHUTHAJbl ONpEeNCHHBIX
4acToT.

16. BOITPOC. Ilepeuncnuth Hanbosee pacpoCcTpaHEHHbIE TUIIBI (PUIIBTPOB.

OTBET. ®unbtp HrxHUX yactoT (PHY), puiibtp Bepxaux gacrot (PBY), nonocosoit punstp (I1D),
peskexkTopHbIN GuIbTp (PD).

Onepatop 340 000 "KomnaHusa "TeHsop"

[IOKYMEHT MOANVCAH 3MEKTPOAZDI MOAMNICHIO

COIrMACOBAHO ®reoy BO "PrPTY", PIrPTY, mutpnes Bnagnmmp 30.06.25 19:20 (MSK) MpocTas nognucb
Tumyposwud, 3aBeaytowmin kadeapoit PYC




